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Abstract of JP6035201 

PURPOSErTo easily obtain resist patterns which are rectangular in section and have a high resolution and high 
selection ratio by a simplified process. CONSTITUTION :This ground surface material for lithography is constituted 
by consisting the material of a copolymer of glyddyl methacrylate and methyl methacrylate or incorporating a UV 
absorbent therein. This method fornis patterns by successively executing (A) a stage for forming a first layer 
consisting of the ground surface materia! on a substrate, (B) a stage for providing a second layer consisting of a 
positive type resist on this first layer, then patteming the layer by exposing, then development processing, (C) a 
stage for syltlating the patterned resist layer by silicon-contg. vapor and (O) a stage for patterning the first layer 
consisting of the ground surface material by a dry etching method using gaseous oxygen with the resist patterns 
subjected to the sylilation treatment as a mask. 
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(54) GROUND SURFACE MATERIAL FOR UTHOGRAPHY AND FORMATION OF PATTERN BY USING 
THE SAME 

(57)Abstract: 

PURPOSE: To easily obtain resist patterns which are rectangular in section and have a high resolution 
and high selection ratio by a simplified process. 

CONSTITUTION: This ground surface material for lithography is constituted by consisting the material 
of a copolymer of glycidyl methacrylate and methyl methacrylate or incorporating a UV absorbent 
therein. This method forms patterns by successively executing (A) a stage for forming a first layer 
consisting of the ground surface material on a substrate. (B) a stage for providing a second layer 
consisting of a positive type resist on this first layer, then patterning the layer by exposing, then 
development processing. (C) a stage for sylilating the patterned resist layer by silicon-contg. vapor and 
(D) a stage for patterning the first layer consisting of the ground surface material by a dry etching 
method using gaseous oxygen with the resist patterns subjected to the sylilation treatment as a mask. 
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, * NOTICES* 



JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Substrate material for lithography which consists of the copolymer of glycidyl methacrylate and 
mettiyl methacrylate. 

[Claim 2] Substrate material for lithography which the copolymer of glycidyl methacrylate and methyl 
methacrylate is made to contain an ultraviolet ray absorbent, and grows into it. 
[Claim 3] Substrate material for lithography according to claim 2 whose ultraviolet ray absorbent is a 
benzophenone system compound. 

[Claim 4] Substrate material for lithography according to claim 3 whose benzophenone system compound is 
a 2, 2\ 4, and 4'-tetra-hydroxy benzophenone. 

[Claim 5] (A) The process which forms on a substrate the first pass which consists of claim 1 or the 
substrate material for lithography of 2, and by which flattening was carried out, (B) After preparing the 
second layer which consists of a positive resist on the first pass which consists of said substrate material. 
The pattemized process which carries out image formation exposure and subsequently carries out a 
development, the process which the resist layer which carried out the (C) aforementioned pattemizing is 
contacted with the steam containing silicon, and carries out silanizing processing, and (D) — the pattern 
formation approach which carries out dry etching using the gas of an oxygen system by using as a mask this 
resist pattem by which silanizing processing was carried out, and is characterized by giving the process 
which pattemizes the first pass which consists of said substrate material one by one. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pattem formation approach using the new substrate 
material for lithography and new it. If it says in more detail, this invention relates to the substrate material 
for lithography from which high resolution and the resist pattem of a high selection ratio are obtained for a 
cross section with a rectangle, and the simplified pattem formation approach using this thing. 
[0002] 

[Description of the Prior Art] In recent years, in a semiconductor device, it is progressing towards high 
integration of a circuit, or detailed-izing, and a circuit pattem is also towards multilayering. And since it is 
necessary with multilayering to carry out the laminating of the circuit pattem, the irregularity of a substrate 
is buried and the technique which carries out flattening is important. 

[0003] As such a technique, form on a substrate the heat-softening-properties resin which consists for 
example, of (1) polymethylmethacrylate, and heating flattening of the front face is carried out. After forming 
a novolak system resist on it, expose and carry out a development, and subsequently silanize the upper 
novolak system resist and this silanizing resist pattem is ftirther used as a mask. How (JP,3-180033,A) to 
perform patterning of said lower layer heat-softening-properties resin by the reactive-ion-etching method 
using oxygen gas, (2) The lower resist layer in which a wet developing is possible and up resist layer from 
which the sensibility to an activity beam of light differs are prepared on a substrate. First, an up resist layer 
is silanized after carrying out a development, exposure and, and the approach (JP,62-258449,A) of forming 
a pattem etc. is proposed by subsequently carrying out a development to a lower resist layer after irradiating 
far ultraviolet rays through the upper resist pattem. 

[0004] since [ however, ] polymethylmethacrylate is used as substrate material in the approach of the above 
(1) ~ an upper resist and upper substrate material — INTAMIKISHINGU — a Ufting - easy — since it is 
carrying out by carrying out plasma surface treatment of the silanizing using the gas plasma containing 
silicon, such as SiF4 and SiC14, in the pattem of good resolution being hard to be obtained, a process is 
complicated - etc. ~ it has the fault. 

[0005] What has sensibility is used for the far-ultraviolet field which, on the other hand, uses as a resinous 
principle the methacrylate system ternary polymerization object which consists of methyl methacrylate, a 
methacrylic acid, and an anhydrous methacrylic acid as a lower resist layer in the approach of (2), and it 
does not escape that the far-ultraviolet-rays exposure process over this lower resist layer is required, and a 
pattem formation process becomes complicated, and there is a fault that the resist pattem of a high selection 
ratio is hard to be obtained. 

[0006] In addition, a selection ratio here is the value expressed witii b/a, when the amount of film decreases 
when setting the amount of film decreases when carrying out dry etching of the upper resist which silanized 
to a, and carrying out dry etching of the substrate material is set to b. Although a high selection ratio is 
demanded in a pattem formation method, it is because the outstanding pattem is formed in dry etching, so 
that this has so much film decrease of substrate material that there is little film decrease of the upper resist. 
[0007] On the other hand, although the color filter which has the pigmented layer which contained organic 
coloring matter on the substrate, and the organic material layer which consists of the 
polyglycidylmethacrylate containing a benzophenone system ultraviolet ray absorbent on this pigmented 
layer is known (JP,3-81 122,B), the organic material in this case is for color filters, and it is not the substrate 
material for lithography, and when such polyglycidylmethacrylate is used as this substrate material, the 
resist pattem of a high selection ratio is not obtained. 
[0008] 
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[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation and is made for the 
purpose of offering the approach of forming the resist pattern which has the aforementioned desirable 
property according to an easy process using the substrate material for lithography from which 
INTAMIKISHINGU does not happen between the upper resist and substrate material, but high resolution 
and the resist pattern of a high selection ratio are obtained with a cross-section rectangle, and this thing. 
[0009] 

[Means for Solving the Problem] In order that this invention persons may attain said purpose, as a result of 
repeating research wholeheartedly, the substrate material which made this contain an ultraviolet ray 
absorbent according to the copolymer of glycidyl methacrylate and methyl methacrylate or a request does 
not produce a positive resist and an INTAMIKISHINGU phenomenon, and the thing the film decrease ratio 
when carrying out dry etching is [ a thing ] different — and The second layer which consists of a positive 
resist is prepared the first pass which consists of this substrate material on a substrate, and on it. Exposure 
and after carrying out a development and pattemizing, silanizing processing of this second layer is carried 
out by the specific approach, and subsequently this is made into a mask. By dry etching By pattemizing the 
first pass which consists of this substrate material, it came to complete this invention for hi^ resolution and 
the resist pattern of a high selection ratio being easily formed with a rectangle based on a header and this 
knowledge. 

[0010] Namely, [ whether this invention consists of the copolymer of glycidyl methacrylate and methyl 
methacrylate, and ] Or the substrate material for lithography which this copolymer is made to contain an 
ultraviolet ray absorbent, and grows into it, And the process which forms ttie first pass which consists of 
said substrate material for lithography, and by which flattening was carried out on the (A) substrate, (B) 
After preparing the second layer which consists of a positive resist on the first pass which consists of said 
substrate material, The pattemized process which carries out image formation exposure and subsequently 
carries out a development, the process which the resist layer which carried out the (C) aforementioned 
pattemizing is contacted with the steam containing silicon, and carries out silanizing processing, and (D) — 
the pattern formation approach which carries out dry etching using the gas of an oxygen system by using as 
a mask this resist pattem by which silanizing processing was carried out, and is characterized by giving the 
process which pattemizes the first pass which consists of said substrate material one by one is offered. 
[001 1] the substrate material of this invention contains an ultraviolet ray absorbent in the copolymer of 
glycidyl methacrylate and methyl methacrylate, or this — making ~ as this copolymer ~ the rate of a 
glycidyl methacrylate unit and a methyl methacrylate unit — a weight ratio — 2:8 thru/or 8:2 — it is in 3:7 
thru/or 7:3 preferably, and average molecular weight is suitable for 1 0,000-200,000, and the thing that is in 
the range of 20,000-100,000 preferably. If this presentation ratio and a mean molecular weight deviate from 
said range, the resist pattem with which it becomes easy to start a positive resist and INTAMIKISHINGU 
and with which flattening nature was also excellent in a high selection ratio, high resolution, and a profile 
configuration the bad top will be hard to be obtained. 

[0012] Moreover, although there is especially no limit about the ultraviolet ray absorbent blended with said 
copolymer according to a request, for example, all can use a SARISHI rate system, a benzophenone system, 
a benzotriazol system, a cyanoacrylate system, an azo system, a polyene system, an anthraquinone system, 
etc., in this invention, the thing of a benzophenone system is desirable. 

[0013] As a benzophenone system ultraviolet ray absorbent, for example 2, 4-dihydroxy benzophenone, A 2, 
2', 4, and 4'-tetra-hydroxy benzophenone, 2^hydroxy-4-methoxybenzophenone, A 2 and 2'-dihydroxy-4- 
methoxybenzophenone, 2, 2*-dihydroxy-4, and 4*-dimethoxy benzophenone, 2-hydroxy-4-n- 
octoxybenzophenone, a 2-hydroxy-4-methoxy-2'-carboxy benzophenone, A 2-hydroxy-4-OKUTADE siloxy 
benzophenone, a 4-DODESHIROKISHI-2-hydroxy benzophenone, 2-hydroxy-4-(2-hydroxy-3-meta- 
chestnut ROKISHI) propoxybenzophenone. An N, N'-tetramethyl-4, and 4'-diamino benzophenone, a 2- 
hydroxy benzophenone, A 4-hydroxy benzophenone, 4, and 4*-dihydroxy benzophenone, 2, 3, 4-trihydroxy 
benzophenone, 2 and 4, 5-trihydroxy benzophenone, 2, 4, 6-trihydroxy benzophenone, 2 and 4, a 4*- 
trihydroxy benzophenone, a 2, 2\ 3, 4-tetra-hydroxy benzophenone, 2, 3 and 4, and 4 -tetra-hydroxy 
benzophenone, 2, and 2' — a 3, 4, and 4'-pentahydroxy benzophenone, 2 and 3, 3'4, 4', and 5'-hexa hydroxy 
benzophenone etc. is mentioned. 

[0014] As a SARISHI rate system ultraviolet ray absorbent, a phenyl SARISHI rate, a p-tert-buthylphenyl 
SARISHI rate, p-octyl phenyl SARISHI rate, etc. are mentioned, for example. 

[0015] As a benzotriazol system ultraviolet ray absorbent For example, 2-(2*-hydroxy-5 -methylphenyl) 
benzotriazol, 2-(2'-hydroxy-5'-tert-buthylphenyl) benzotriazol, 2-(2*-hydroxy-3' and 5'-JI-tert-buthylphenyl) 
benzotriazol, 2-(2 -hydroxy-3'-tert-butyl-5 -methylphenyl)-5-chlorobenzo triazole, 2-(2*-hydroxy-3* and 5'- 
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JI-tert-buthylphenyl)-5-chlorobenzo triazole, 2-(2 -hydroxy-3* and 5 -Jl-tert-aminophenyl) benzotriazol, etc. 
are mentioned. 

[0016] As a cyanoacrylate system ultraviolet ray absorbent, 2-ethylhexyl-2-cyano-3 and 3-diphenyl acrylate, 
ethyl-2-cyano-3, and 3-diphenyl acrylate etc. is mentioned, for example. As an azo system ultraviolet ray 
absorbent, 4-dimethylamino-4 -hydroxyazobenzene, 1 -ethoxy-4-(4*-N and N-diethylamino phenylazo)- 
benzene, etc. are mentioned, for example. As a polyene system ultraviolet ray absorbent, a 4- 
dimethylamino-4'-hydroxy-3'-nitro stilbene, a 4-diethylamino-4*-hydroxy-3*-nitro stilbene, etc. are 
mentioned, for example. As an anthraquinone system ultraviolet ray absorbent, 1, 2, 5, 8-tetra-hydroxy 
anthraquinone, 1, 4 and 9, 1 0-tetra-hydroxy anthracene, 1, and 5-diamino anthraquinone etc. is mentioned, 
for example. These ultraviolet ray absorbents may be used independently, respectively, and two or more 
sorts may be combined and they may be used. 

[0017] Although there is especially no limit and it is suitably chosen according to the reflection factor of the 
light of the substrate to be used about the amount of said ultraviolet ray absorbent used, it is usually 
preferably used at 20 - 30% of the weight of a rate ten to 40% of the weight to this copolymer. Even if it 
uses a high reflection factor substrate like aluminum by making this ultraviolet ray absorbent contain, the 
resist pattern of high resolution is obtained with a cross-section rectangle. 

[0018] Next, when the pattem formation approach of this invention is explained, the first pass which 
consists of the substrate material which it consisted [ material ] of the copolymer of the aforementioned 
glycidyl methacrylate and methyl methacrylate on the suitable substrate in the (A) process, or made this 
copolymer contain said ultraviolet ray absorbent first and by which flattening was carried out is made to 
form. Under the present circumstances, about the substrate used, there is especially no limit and metal 
substrates, such as what is commonly used conventionally by the pattem formation by lithography, for 
example, a silicon wafer, and aluminum, a tantalum, etc. are used. 

[0019] Moreover, what is necessary is to dissolve the ultraviolet ray absorbent used by the copolymer of 
glycidyl methacrylate and methyl methacrylate, and the case into a suitable solvent, to prepare coating 
liquid, to apply this solution on this substrate using a spinner etc., and just to dry, in order to prepare the first 
pass which consists of substrate material on this substrate. 

[0020] Next, in the (B) process, after preparing the second layer which consists of a positive resist on the 
first pass which consists of this substrate material formed by doing in this way, it image-formation-exposes, 
and it ranks second, and a development is carried out and it pattemizes. As a positive resist used in this (B) 
process, what usually combined the alkali fusibility resin as matter for coat formation and the quinone 
diazide radical content compound as a photosensitive component is used. As this alkali fusibility resin, the 
copolymer of novolak resin, acrylic resin, styrene, and £m acrylic acid, the polymer of hydroxystyrene, a 
polyvinyl phenol, a Pori alpha-methylvinyl phenol, etc. are mentioned, for example, and alkali fusibility 
novolak resin is desirable also in especially inside. 

[0021] About this alkali fusibility novolak resin, there is especially no limit and what carried out 
condensation of aromatic series hydroxy compounds, such as what is commonly used as matter for coat 
formation in the positive type photoresist conventionally, for example, a phenol, cresol, and a xylenol, and 
the aldehydes, such as formaldehyde, to the bottom of existence of an acid catalyst is used, the weight 
average molecular weight which cut the low-molecular field as this alkali fiisibility novolak resin ~ 2000- 
20000 ~ the thing of the range of 5000-15000 is preferably desirable. 

[0022] On the other hand, as a quinone diazide radical content compound, a part, full esterification, a part, 
or the thing that carried out fiall amidation is mentioned, for example in the sulfonic acid of quinone diazide, 
such as ah.benzoquinone diazido, alt.naphthoquinonediazide, and alt. anthraquinone diazido, and the 
compound which has a phenolic hydroxyl group or an amino group. As a compound which has a phenolic 
hydroxyl group or an amino group For example, a 2, 3, 4-trihydroxy benzophenone, 2, 2\ 4, and 4'-tetra- 
hydroxy benzophenone, Polyhydroxy benzophenones, such as a 2, 3, 4, and 4'-tetra-hydroxy benzophenone, 
Gallic-acid alkyl, gallic-acid aryl, a phenol, phenol resin, p-methoxy phenol, dimethylphenol, a 
hydroquinone, a polyhydroxy diphenyl alkane, a polyhydroxy diphenyl alkene, bisphenol A, alpha, alpha*, 
and alpha" - tris (4-hydroxyphenyl) -1,3, and 5-triisopropyl benzene — l-[-[ l-(4-hydroxyphenyl) 
isopropyl ]-4] [1 2md 1 -bis(4-hydrox>phenyl) ethyl] benzene, Tris (hydroxyphenyl) methane or its 
methylation object, a naphthol, A pyrocatechol, pjo-ogallol, the pyrogallol monomethyl ether, pyrogallol-l, 
3-wood ether, a gallic acid, the gallic acid that left a part of hydroxyl group, and was esterified or etherified, 
an aniline, p-amino diphenylamine, etc. are mentioned. Especially a desirable quinone diazide radical 
content compound is a fijll esterification object and a partial esterification object with a polyhydroxy 
benzophenone, naphthoquinone- 1 and 2-dia2ido-5-sulfonic-acid or naphthoquinone- 1, and 2-dia2ido-4- 
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sulfonic acid, and whenever [ average esterification ] is [ 70% or more of thing ] especially desirable. One 
sort of photosensitive components which consist of this quinone diazide radical content compound may be 
used, and may be used combining two or more sorts. 

[0023] This quinone diazide radical content compound can be manufactured, for example by carrying out 
condensation of the naphthoquinone- 1 £ind 2-diazido-5-sulfonyl chloride or naphthoquinone- 1, and 2- 
diazido-4-sulfonyl chloride into suitable solvents, such as dioxane, under existence of alkali, such as 
triethanolamine, carbonic acid alkali, and carbonic acid hydrogen alkali, and perfect-esterifying or partial 
esterifying said polyhydroxy benzophenone. 

[0024] As for this positive resist, in this invention, it is desirable to dissolve in a suitable solvent and to use 
the aforementioned alkali fusibility resin and a quinone diazide radical content compound in the form of a 
solution. 

[0025] As an example of such a solvent, an acetone, a methyl ethyl ketone, a cyclohexanone, Ketones, such 
as methyl isoamyl ketone, 1 and 1, and a 1-trimethyl acetone The monomethyl ether of ethylene glycol and 
ethylene glycol mono-acetate, diethyl ene-gly col, or diethylene-glycol mono-acetate, Polyhydric alcohol, 
such as the monoethyl ether, the monopropyl ether, the monobutyl ether, or the monophenyl ether, and the 
derivative of those. Ester, such as ring type ether and ethyl lactate like dioxane, methyl acetate, ethyl acetate, 
butyl acetate, methyl pyruvate, pyruvic-acid ethyl, and 3-ethoxy ethyl propionate, can be mentioned. These 
may be used independently, and may mix and use two or more sorts. 

[0026] Moreover, this resist can be made to carry out addition content of what is used [ sensitizer / the 
coloring agent for making much more in visible the additional resin, the plasticizer, the stabilizer, or the 
developed image for improving the engine performance of the additive which is further compatible if 
needed, for example, the resist film, etc., / for raising the sensitization effectiveness more ] conunonly. 
[0027] You apply with a spinner etc. the positive resist prepared in this way in the (B) process in this 
invention approach on the first pass which consists of the substrate material formed at the aforementioned 
(A) process, and do you prepare the second layer which dries and consists of a positive resist, and 
subsequently expose ultraviolet rays through a necessary mask pattern using the light source which emits 
light, for example, a low pressure mercury lamp, a high pressure mercury vapor lamp, an ultrahigh pressure 
mercury lamp, the arc light, a xenon lamp, etc.? Or it irradiates, scanning an electron ray. Next, if the 
dipping of this is carried out to a developer, for example, a weak alkaline water solution like a 1 - 10-% of 
the weight tetramethylammonium hydroxide water solution, dissolution removal of the part solubilized by 
exposure will be carried out alternatively, and a pattem faithful to a mask pattern will be formed. 
[0028] Subsequently, in the (C) process, the resist layer which the above pattemized is put into the steam 
containing silicon, and silanizing processing is performed. This silanizing processing is performed by 
putting the resist layer preferably grade this pattemized for 1-60 minutes at the temperature of the range of 
30-100 degrees C to the steam containing silicon, such as hexamethyldisilazane, a hexa methyl 
SHIKUROTORI silazane, and other polyfunctional silazanes. 

[0029] Next, in the (D) process, the 1st layer which consists of this substrate material is pattemized by the 
dry etching method using the gas of an oxygen system by using as a mask the resist pattem which is the 
above, and was made and silanized. As said dry etching method, a well-known approach, for example, the 
plasma-etching method etc., is conventionally advantageous. Thus, high resolution and the resist pattem of a 
high selection ratio are easily obtained for a cross section with a rectangle. 
[0030] 

[Effect of the Invention] A cross section can give high resolution and the resist pattem of a high selection 
ratio with a rectangle by using the substrate material for lithography of this invention combining a positive 
resist. Moreover, the resist pattem which has the aforementioned desirable property is easily obtained in the 
simplified process by using this substrate material. 
[0031] 

[Example] Next, although an example explains this invention to a detail further, this invention is not limited 
at all by these examples. 

[0032] Manufacture glycidyl methacrylate lOOg and methyl methacrylate lOOg of example 1(1) substrate 
material are mixed, and it was made to react at 60 degrees C for about 7 hoxirs, adding N and N*- 
azobisisobutyronitril 2g and stirring in nitrogen-gas-atmosphere mind. After reaction termination, the 
reactant was poured into 11. of methanols, the polymer was deposited, and reduced pressure drying of the 
obtained polymer was carried out under the room temperature. The yield of a polymer was 1 50g, the 
weighted mean daily dose (Mw) was 100,000, and degree of dispersion was 1.7. 

[0033] Copoljnners [ of the glycidyl methacrylate obtained by the above-mentioned actuation and methyl 
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. methacrylate ]g [ 10 ] and 2, 2', 4, and 4'-tetra-hydroxy benzophenone 3g was dissolved in ethylene-glycol- 
monoethyl-ether-acetate lOOg, it filtered with the membrane filter, and the solution of substrate material was 
obtained by removing an impurity. 

[0034] (2) On the silicon wafer with which the formation aluminum of a resist pattem was vapor-deposited, 
spinner spreading of the solution of the substrate material obtained above (1) was carried out, it could be 
burned for 5 minutes at 1 80 degrees C, and the flat lower layer with a thickness of about 0.5 micrometers 
was formed. Next, spinner spreading of the positive type photoresist THMRip2800 (TOKYO OHKA 
KOGYO CO., LTD. make) was carried out on the above-mentioned flattening layer, at 90 degrees C, it 
could be burned for 90 seconds and the layer with a thickness of about 1 .26 micrometers was formed. This 
resist layer was exposed through the mask using NSR-150517A (NIKON CORP. make), and it developed 
negatives and pattemized in the 2.38wt% tetramethylammonium hydroxide water solution. 
[0035] Vapor processing was carried out for 15 minutes at 70 degrees C into the drier which filled with the 
hexamethyldisilazane steam the wafer pattemized by the above-mentioned approach. As 
hexamethyldisilazane, OAP (TOKYO OHKA KOGYO CO., LTD. make) was used. Next, dry etching was 
performed using plasma etching system TCA-2400 (TOKYO OHKA KOGYO CO., LTD. make) on 
0.80Torr, output 300W, the stage temperature of 60 degrees C, and the conditions for etching time 30 
seconds by making the mixed gas of the capacity factor 2:3 of CHF3 and 02 into reactant gas. It was 6.0 
when asked for the selection ratio fi-om the residual membrane in that case. Moreover, the pattem of the 
formed upper resist had the good cross section at the rectangle. 

[0036] Furthermore, when observed about the condition of INTAMIKISHINGU of the formed substrate 
material and the upper resist, the condition of notching (deformation of the resist pattem by the reflection 
from the substrate of exposure light), and flattening nature, the good result was obtained in these [ all ]. 
These results are shown in Table 1 , 

[0037] In the example 1 of a comparison, and the example 1 of example of comparison 2 comparison, 
substrate material was made into polymethylmethacrylate, and except having made substrate material into 
polyglycidylmethacrylate in the example 2 of a comparison, the resist pattem was formed by the same 
actuation as an example 1, and it asked for the selection ratio. Furthermore, the configuration of the 
condition of INTAMIKISHINGU, the condition of notching, flattening nature, and a profile was observed. 
Those results are shown in Table 1 . 

[0038] Except having not performed example of comparison 3 silanizing processing, the resist pattem was 
formed by the same actuation as an example 1, and it asked for the selection ratio. Furthermore, the 
configuration of the condition of INTAMIKISHINGU, the condition of notching, flattening nature, and a 
profile was observed. Those results are shown in Table 1 . 

[0039] In the example 4 of a comparison, and the example 4 of example of comparison 5 comparison, 
substrate material was made into polymethylmethacrylate, and except having made substrate material into 
polyglycidylmethacrylate in the example 5 of a comparison, the resist pattem was formed by the same 
actuation as the example 3 of a comparison, and it asked for the selection ratio. Furthermore, the 
configuration of the condition of INTAMIKISHINGU, the condition of notching, flattening nature, and a 
profile was observed. Those results are shown in Table 1 . 

[0040] The substrate material for lithography was obtained by the same actuation as an example 1 except 
having changed the weight ratio of an example 2-4 substrate material, average molecular weight, and the 
class and addition of an ultraviolet ray absorbent. And the resist pattem was formed by the same actuation as 
an example 1 using the obtained substrate material, and it asked for the selection ratio. Furthermore, the 
configuration of the condition of INTAMIKISHINGU, the condition of notching, flattening nature, and a 
profile was observed. Those results are shown in Table 1. 

[0041] In the example 6 of a comparison, and the example 6 of example of comparison 7 comparison, the 
substrate material for lithography was obtained by the same actuation as an example 1 except having set 
average molecular weight of substrate material to 300,000, and having set average molecular weight of 
substrate material to 5000 in the example 7 of a comparison. And the resist pattem was formed by the same 
actuation as an example 1 using the obtained substrate material, and it asked for the selection ratio. 
Furthermore, the configuration of the condition of INTAMIKISHINGU, the condition of notching, 
flattening nature, and a profile was observed. Those results are shown in Table 1 . 

[0042] The substrate material for lithography was obtained by the same actuation as an example 1 except 
having not added example 5 ultraviolet ray absorbent. Furthermore, except having used the silicon wafer 
substrate with which aluminum is not vapor-deposited using the obtained substrate material, the resist 
pattem was formed by the same actuation as an example 1 , and it asked for the selection ratio. Furthermore, 
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the eonfiguration of the condition of INTAMIKISHINGU, the condition of notching, flattening nature, and a 
profile was observed. Those results are shown in Table 1 . 

[0043] The substrate material for lithography was obtained by the same actuation as an example 1 except 
having made the addition of example 6 ultraviolet ray absorbent into 5 % of the weight. Except having used 
the silicon wafer substrate with which aluminum is not vapor-deposited like the example 5 using the 
obtained substrate material, the resist pattern was formed by the same actuation as an example 1 , and it 
asked for the selection ratio. Furthermore, the configuration of the condition of INTAMIKJSHINGU, the 
condition of notching, flattening nature, and a profile was observed. Those results are shown in Table 1. In 
addition, the following approaches estimate each physical properties in Table 1 , 

[0044] (1) selection-ratio; ~ the ratio of the etching rate x when having applied the substrate material for 
lithography on the substrate, and carrying out dry etching of this, after drying, and the etching rate y when 
having applied the positive resist on the substrate, pattemizing and carrying out dry etching of this, after 
drying — in quest of x/y, it considered as the selection ratio. 

[0045] (2) INTAMIKJSHINGU; the cross section of a sample was observed with the scanning electron 
microscope, and the case where O and an INTAMIKJSHINGU layer were formed in the case where the 
INTAMIKJSHINGU layer is not formed in the boundary of the upper resist and substrate material was made 
into X. 

[0046] (3) Notching; the several straight-lines-like resist pattern made to form in the parallel on the flat 
surface of a sample was observed, and the case where distortion was produced for the case where 
deformation is not accepted, in O and each straight line was made into x. 

[0047] (4) Flattening nature; the cross section of a sample was observed with the scanning electron 
microscope, and the case of the shape of O and a wave was made into x for the case where the top face of a 
substrate material layer is a straight line-like. 

[0048] (5) Profile configuration; the cross section observed the cross section of the sample of a rectangular 
pattern with the optical microscope, and the case where an edge was sharp was made as O, and it made x the 
case where it was round, 

[0049] Moreover, the cable address in Table 1 means the following compound. 
MMA:methyl methacrylate GMA:glycidyl methacrylate PMMA:polymethylmethacrylate PGMA: - 
polyglycidylmethacrylate TEB:2, 2*4, and 4'-tetra-hydroxy benzophenone TRB: - 2, 4, and 5-trihydroxy 
benzophenone [0050] 
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[Translation done.] 
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